Summary. Smooth muscle electrical activity was recorded with suction electrodes from the partly or completely uncoiled epididymal duct of the rat in vitro. The electrical activity of the cauda epididymidis consisted of one or few spikes followed by a plateau of 1\p=n-\2sec. The frequency of electrical activity declined from the thicker-walled initial segment of the thin-walled initial segment, was increased to the level seen in the initial segment in the thicker, major portion of the caput epididymidis, declined in the corpus and fell steeply in the cauda epididymidis towards the vas deferens. Electrical activity spread over long distances in the distal cauda and epididymal vas. Elsewhere in the epididymis activity remained synchronous only for a short period in short segments.
Introduction
Transport of spermatozoa through the epididymis takes 10-15 days in various species (Amann, Johnson, Thompson & Pickett, 1976) . During transport, the spermatozoa attain fertilizing ability (Bedford, 1975; Orgebin-Crist, 1967) . In addition to transport, the epididymis also acts as a reservoir for spermatozoa. The regional variation of structural, physiological and biochemical properties along the epididymis on which maturation and maintenance of spermatozoa could be based has been much studied but the transport mechanism has been little studied. Contractions of the smooth muscle lining the epididymal duct appear to provide the propelling force for the spermatozoa since the transport takes place (1) if fluid flow from the testis is prevented by ligation of the ductuli efferentes (Macmillan & Auckland, 1960) , (2) transport takes place against an increasing hydrostatic pressure gradient from testis to caput and from caput to the cauda (Johnson & Howards, 1976) , and (3) the luminal epithelium is lined with immotile stereocilia (Hamilton, 1975) .
Contractions of the epididymal duct have been observed and filmed (Muratori, 1953; Risley, 1958) , recorded under isometric conditions in large segments of the epididymis (Hib & Caldeyro-Barcia, 1974;  de Silva e Souza, Gimeno & Gimeno, 1974) (Melin, 1970;  Knight, 1974; Hib & Ponzio, 1977 (Muratori, 1953; Risley, 1958) and their frequency declines from the caput towards the vas deferens (Risley, 1963) . The present study was an extension of that by Markkula-Viitanen, Nikkanen & Talo (1979) and involved in-vitro examination of the electrical activity of all parts of the epididymis of the rat.
Materials and Methods
Sprague-Dawley male rats at least 2 months old were caged in groups of 3-6. In Exp. 1, the proximal half of the epididymis from the junction of the ductus efferens and the epididymis to the beginning of the corpus epididymidis was studied and in Exp. 2 the material was the corpus and cauda epididymidis to the beginning of the vas deferens. In both experiments 20 epididymides, one from each rat, were studied. The rats were killed by cervical dislocation or by decapitation, and the epididymis, testis and a short portion of the vas deferens were removed. The whole complex was kept intact except for the areas which were uncoiled. The Hoffer & Greenberg (1978) . By We recorded activity of the epididymis at 36-5°C which is about 3°C above the temperature of the rat testis (Kormano, 1967) . Testicular function is disrupted at the abdominal temperature but less is known about the effects of higher temperature on the epididymis. Bedford (1978) showed that rats in which the cauda epididymis was surgically reflected in the abdominal cavity remained fertile but the spermatozoa confined by ligatures within an abdominal cauda epididymidis rapidly lost their potential for motility. The effects of temperature on speed of propagation are not known. In the canine ureter a decrease of temperature from 37 to 33°C results in a decrease of conduction velocity of about 25% (Butcher, Sleator & Schmandt, 1957) . Since the conduction velocity in the distal cauda epididymidis was low a decrease of about 25% would not change the numerical values greatly.
Local and peristaltic contractions have been observed in the rat epididymis (Muratori, 1953; Risley, 1958) . According to Risley (1963) the majority of the contractions are peristaltic in vivo. Our in-vitro results indicated that peristaltic spread of activity was only present in the distal cauda. It seems likely that elsewhere in the epididymis contractions spread for short distances in absolute terms, although these distances are long in terms of the diameter of the duct. Since invivo observations were possible only from small segments the spread seems peristaltic and therefore there is no disagreement between our results and the earlier observations. The conduction velocity appears to be related to the thickness of the duct or of the muscular wall since the velocity of conduction declined from the epididymal vas towards the testis. It is also possible that it is related to changes in innervation since innervation decreases in the same direction (Risley & Skrepetos, 1964; Baumgarten, Holstein & Rosengren, 1971) .
The changes in frequency were relatively small in the caput epididymidis. Since the contractions in this area are short relative to the total length of the duct, even small differences in frequency may be important in determining the bias of spread and movements of the luminal contents. However, the flow of the luminal fluid is a complex hydrodynamic process and may
